The goal of this study was to assess the efficacy of the saw palmetto-based nutritional supplement, Prostataplex, for relieving the symptoms associated with benign prostatic hyperplasia (BPH) in men with mild to moderate degrees of BPH. A randomized, double-blind, placebo-controlled trial was performed in Shanghai, China. Eighty patients with BPH were randomly assigned to either the intervention group (39 cases) or control group (41 cases). Patients in the intervention group were administered Prostataplex orally and placebos were given to patients in the control group. The duration of treatment was 12 weeks in both groups. Following the intervention of Prostataplex, the maximum urinary flow rates (MFR), total scores of International Prostate Symptom Score (IPSS) and quality of life indicators were significantly better among the patients in the intervention group than those in the control group (P < 0.01 for all variables). Significant improvement of symptoms including dysuria, reducing nocturnal polyuria and increasing urinary flow rate was seen after two months of intervention, especially for the improvement of incomplete bladder emptying. Prostataplex has positive effects on improving symptoms as well as quality of life in men with mild to moderate BPH.
Introduction
Benign prostatic hyperplasia (BPH) is a histological diagnosis characterized by proliferation of the cellular elements in a man's prostate, which though usually not a serious threat to health is associated with clinical symptoms that affect quality of life [1] . BPH affects men worldwide regardless of race. After age 40, the incidence of BPH rises by 10% every 10 years and reaches about 40% at the age of 50 [1] . BPH is a progressive disease. Early symptoms of the condition include urinary dribbling, slow urine stream and frequent nighttime urination (nocturia), and gradually progress to urinary hesitancy, urinary frequency, urgency, intermittency and incomplete bladder emptying, which seriously impact the patients' daily lives.
Prostataplex is a mixture of herb-derived supplements, with the main ingredient being saw palmetto. There have been multiple studies to examine the effects of saw palmetto on BPH, and the long-term effect of saw palmetto for BPH is somewhat controversial [2] [3] [4] [5] [6] [7] . However, a previous study from us showed that Prostataplex supplement exhibits short-term effects on improvement of clinical symptoms of BPH, including relieving urinary frequency, urgency and dysuria [8] . The previous study was limited by the fact that the treated group had a higher IPSS score than the control group at the baseline. Furthermore, the study only measured the effect at the end of 3 months of intervention. To further examine the efficacy of this product on relieving symptoms of BPH, the present study was carried out using a study design that was similar to the previous study, but only added the study of effects at different time intervals (1 month, 2 months and 3 months) after Prostataplex intervention.
Materials and Methods

Materials
Subjects
Men aged over 40 years old who had benign clinical manifestations including dysuria, nocturia, urinary frequency, urinary urgency, urinary dribbling and slow urine stream, as well as prostate enlargement revealed by rectal examination, were involved in the current study. In addition, it was required that the maximum urinary flow rate (MFR) was less than 15 mL, and the volume of urination was more than 100 mL. The mean course of disease of the participants was 5.9 months. A total of 80 subjects were recruited into the study. These subjects were included after screening 100 subjects, including 17 who did not meet the study criteria (or meet the exclusion criteria) and 3 who refused to participate during the initial screen and recruiting period.
The exclusion criteria were: 1) Patients who had taken other drugs, herbs or non-prescription drugs within 4 weeks; 2) Patients who had prostate-specific antigen (PSA) level over 4 ng/mL, serum creatinine (Cr) level over 16 μmol/L, blood urea nitrogen (BUN) level over 8 mg/dL, urinary bacterial counts over 10,000/mL or a positive nitrite test; 3) Patients who had history of neurogenic bladder, bladder neck sclerosis, urethral stricture or prostate cancer; 4) Patients who had stones, recurrent urinary tract infections, renal insufficiency, cardiorespiratory insufficiency or abnormal liver function. Additional exclusion criteria were: patients who were unable to understand or follow the study protocol; patients who were involved in other clinical trials; patients whose BPH required surgical treatment as judged by an urologist; patients with previous bladder or prostate surgery; patients with known alcohol abuse; patients with known sensitivities to ingredients in the product; and patients who had significant depression or other psychiatric disease noted during the initial screening.
Subjects were recruited from the urology clinic at Renji Hospital of Shanghai Jiao Tong University. The study was approved by the Ethics Review Committee of the local health department. Informed consent was obtained from all participants following a detailed description of the purpose and potential benefits of the study.
Subjects Entry and Randomization
The 80 participants were randomly assigned to either the intervention group (39 cases) or control group (41 cases).
A randomized allocation method was used to assign the subjects into the intervention (Group 1) or placebo group (Group 2) in a blinded fashion.
Study Duration and Patient Follow-Up
The study procedure was the same as the previous study [8] . Briefly, the study had a 2-week recruitment period, a 1-week washout period, and a 12-week follow-up period. After randomization, each subject received a container marked with a colored label with 30 pills inside. Patients in the intervention group were orally administered Prostataplex capsules 3 times a day (1 capsule each time). During each visit, a urologist also addressed specific concerns that the subjects might have, evaluated compliance and toxicity, and resupplied the patients with additional capsules. No serious or unexpected adverse events associated with the capsules were reported.
The following tests were conducted pre-and post-trial to assess the efficacy of Prostataplex for treatment of BPH. 1) International Prostate Symptom Score (IPSS). IPSS is an 8-question written screening tool used to rapidly diagnose and suggest management of the symptoms of BPH. Patients answer 7 symptom questions, each assigning a score from 1 to 5 for a total maximum of 35 points, and a detailed description can be found in our previous publication [8] . A higher score indicates the severity of the disease. 2) An eighth quality of life question asks, "If you were to spend the rest of your life with your urinary condition the way it is now, how would you feel about that?" with answer scores ranging from 0 (delighted) to 6 (terrible) [8] . 3) B-ultrasonography measured the prostate volume using the following formula: prostate volume = 0.52 × transverse diameter × superoinferior diameter × anteroposterior diameter. 4) Urodynamics test determined MFR. 5) Laboratory examinations, like routine urine tests, determined the PSA, Cr and BUN levels.
In addition, urinary symptom and quality of life questionnaires were also collected at 1-month, 2-month and 3-month intervals post-intervention. trol group was 62.90 ± 7.42 years old. At the baseline, the 2 groups were compatible for course of disease (month), serum levels of PSA/BUN/Cr, maximum urinary flow rate, volume of urination, residual urine volume, prostate length/width/height/volume, IPSS score, quality of life indicator and rectal examination ( Table 1) .
At the end of 3 months of intervention, the MFR, IPSS total scores and quality of life indicators were improved among the patients in the intervention group than those in the control group (all P values < 0.01) ( Table 2) . Comparing preversus post-treatment indicators within each group (Table 3) , MFR, volume of urination, IPSS total score and quality of life indicators showed significant differences in the intervention group (P < 0.01 for all), but not in the control group. Notably, prostate length in the intervention group decreased significantly post-intervention compared to pre-intervention (P < 0.05). There was slightly increased urinary volume in the control group after versus before the study (P = 0.02). Interestingly, there was a statistically significant difference observed in rectal examinations in the control group preand post-intervention due to the feeling of an enlarged prostate gland or nodule present (P = 0.002).
Tables 4 and 5 show the effects of Prostataplex on improving BPH-related urological symptoms at different time points, including 4 weeks, 8 weeks and 12 weeks postintervention. Relative to the control group, improvement of voiding symptoms including incomplete bladder emptying, nocturia, and frequency of urination were seen in the intervention group at 2 months and more at 3 months after intervention (P < 0.01 for both). In the intervention group, the percentages of patients with improvement of incomplete bladder emptying were 59% and 79.5%, respectively, at 8 weeks and 12 weeks post-intervention.
Discussion
Consistent with our previous study [8] , the present study showed that the saw palmetto-based, dietary supplement, Prostataplex, had significant effects in relieving patients with symptoms associated with BPH, and such effects can be seen after only 2 months of intervention. Although the current study had a similar design and sample size as the previous study, it was done in a different patient population, i.e., subjects with mild to moderate BPH. Following intervention, IPSS score reduced, MFR increased and the prostate volume shrank in patients in the intervention group. In the control group, although there was somewhat increased urinary volume, other important BPH-related measurements and clinical symptoms were unchanged. In fact, rectal examinations showed the feeling of prostate enlargement or the presence of nodules more prominently after the study in control group.
Prostataplex is a dietary supplement which consists of many components, yet the main, active component appears to be saw palmetto. The effect of saw palmetto on BPH is still controversial [2] [3] [4] [5] [6] [7] [8] . Most studies [2] [3] [4] [5] [6] , including our previous study [8] , seem to support that saw palmetto per se, or supplements containing saw palmetto as a main ingredient, has the effect to relieve symptoms of BPH, at least for short terms. However, in a randomized trial conducted by Bent et al. [7] , 225 men with moderate-to-severe symptoms of BPH received either saw palmetto extract (160 mg twice daily) or placebo. At the end of 1 year of treatment, no significant differences were noted between saw palmetto recipients and placebo recipients in IPSS scores and MFR. In addition, no differences were seen in secondary endpoints, such as quality of life scores, sexual function scores, residual urine volume and prostate volume. However, even in this negative study, some beneficial effects were observed in the short term (3 months), which was consistent with our findings.
One should keep in mind that there are other components in Prostataplex that may exert positive effects on relieving symptoms of BPH. One such component is lycopene. Recent studies have shown that lycopene has strong antioxidant properties [9] and that lycopene significantly inhibits the progression of BPH [10] . Lycopene is a member of the carotenoid family of compounds, which is mainly found in tomatoes. As Prostataplex contains both saw palmetto and lycopene, it is entirely possible that both ingredients contributed to the positive effects in BPH patients.
The exact mechanisms of Prostataplex on improving the BPH-related symptoms remain unclear. The current study shows that the capsule reduces prostate size, shrinks enlarged prostates, and relieves or eliminates the obstruction caused by mechanical compression of the prostate on the urinary tract. However, such an effect was not seen in our previous study [8] . Whether such a difference of observation is due to different patient populations (the previous study included patients with more severe BPH while current patients have mild to moderate BPH) remain to be determined. Also it is unclear whether the effect is due to saw palmetto alone or its combination with other components, etc. Nevertheless, our study demonstrated again that the saw palmetto-based Prostataplex supplement has positive effects to relieve BPHrelated symptoms in patients with mild to moderate BPH within 2 months after intervention.
